The numerous studies undertaken in seeded grasslands topic showed that plant species have large reserves to increase productivity and quality of feed, but the mechanisms responsible for this still needs to be studied. Since these complex communities are made up of perennial species, understanding their long-term dynamics has an important role in developing a proper management. The present study aims to follow species dynamics on a complex forage mixture formed by Trifolium pratense (15%), Lolium perenne (20%), Festulolium (25%), Phleum pratense (15%) and Dactylis glomerata (25%) under the influence of different technological inputs. The final objective is, on the first place to identify the interactions which occur between the species which form the complex forage mixture and on the second place to track forage productivity and quality. In order to respond to the objectives proposed we analyzed the data registered on a period of two years, data regarding feed DM production and chemical composition. The results highlighted positive interactions between species dynamics and forage productivity and quality.
Introduction
The numerous studies undertaken in seeded grasslands topic showed that plant species have large reserves to increase productivity and quality of feed, but the mechanisms responsible for this are still debated. Ciobanu (2014) highlighted that the variations occurred in forage biochemical properties are influenced by species diversity. Perennial legumes have the capacity to increase forage base, to supply soil content in N through symbiotic nitrogen fixation and to control weeds in a crop rotational system (Coulman, 1987 , cited by Foster et al., 2013 . In mixture with grasses, perennial legumes have the tendency to occupy high percentage of mixture structure (at least for the first years). Applying high doses of mineral fertilizers leads in general to a decrease in the percentage of participation of legumes in mixture structure due to grasses high capacity of competition (Rotar et al., 2010) . Therefore understanding long term dynamics has an important role in establishing the optimum management of sown forage crops.
The present study aims to follow species dynamics in a complex forage mixture formed by Trifolium pratense (15%), Lolium perenne (20%), Festulolium (25%), Phleum pratense (15%) and Dactylis glomerata (25%) under the influence of different technological inputs.
The final goal is to identify how species from mixture interact on the first place and on the second place to track the effect of species dynamics on mixture productivity and forage quality. In order to accomplish the proposed objectives we analyzed data registered from 2 experimental years, data regarding DM production, floristic composition and forage quality.
Materials and Methods
The experiment was established in the spring of 2012 in the fields of Agricultural Research Development Station Turda, Transylvania Plain, Romania.
The complex forage mixture studied was formed by five species, as follows: Trifolium pratense (15%), Lolium perenne (20%), Festulolium (25%), Phleum pratense (15%) and Dactylis glomerata (25%). Seeding was made on two different distances between rows: 12.5 cm and 25 cm. The experimental plots were treated with mineral fertilizer, in four doses, as follows: V1-control variant, unfertilized; V2-fertilized with N 50 P 60 K 80 ; V3-fertilized with N 75 P 60 K 80 ; V4-fertilized with N 100 P 60 K 80 . Three mowing/year were harvested and on each harvest we determined the green mass and DM production, floristic composition and forage chemical analysis.
The present paper presents data from two experimental years (2013 and 2014) , data regarding DM production, floristic composition and forage quality.
Statistic interpretation of data was made with Polifact program. The experiment was installed on a fertile soil of faeoziomului argilo iluvial vertic type. The experimental site is characterized by medium annul temperature of 10.4 o C and annul rainfalls of 520 mm. Climatic condition specific to the experimental years showed variations on rainfalls and temperatures both among the vegetation period from the same year and between the two years studied (Figure 1 ). 
Results and Discussions
Analyzing mixture productivity in the year 2013 we observed variations in DM harvests under the influence of the experimental factors (Table 1) .
The variants sown on 12.5 cm reached in general higher yields compared to those sown on 25 cm (12.14 t/ha DM on V1, control variant, unfertilized, sown on 12.5 cm compared to 10.33 t/ha DM on variant V1, control variant, unfertilized, sown on 25 cm). DM production increased proportionally with increasing fertilizers doses, the only exception being variant V3, fertilized with N 75 P 60 K 80 (on both distances between rows). The highest DM production (15.25 t/ha DM) was achieved on variant V4, fertilized with N 100 P 60 K 80 , sown on 12.5 cm. Analyzing the variants sown on 25 cm we observed the same reaction to the treatments applied. The highest DM harvest (13.45 t/ha DM) was registered on variant V4, fertilized with N 100 P 60 K 80 .
Variations in DM production under the influence of the technological inputs applied are observed also when analyzing DM yields registered in the year 2014 (Table 2) . Dry matter harvest analysis shows that generally the variants sown on 25 cm reached the highest DM productions (11.44 t/ha DM on variant V1, control variant sown on 25 cm compared to 10.27 t/ha DM, control variant, sown on 12.5 cm ). The highest DM harvest from the variants sown on 12.5 cm (13.91 t/ha DM) was registered on variant V3, fertilized with N 75 P 60 K 80 . The highest DM production from variants sown on 25 cm (12.51 t/ha DM) was registered on variant V3, fertilized with N 75 P 60 K 80 . The lowest DM production was on variant V1, control variant, unfertilized (on both distances between rows). Floristic composition analyses highlighted the pattern followed by species when they are grown together as into a mixture and their capacity of cooperation. As can be observed in Figure 2 the highest percentage of participation in mixture structure was generally registered by the perennial legume. Red clover showed a high capacity of competition, increasing its percentage in mixture structure from 15% (on sowing) until 86.58% (on V4, variant fertilized with N 100 P 60 K 80 , sown on 25 cm, 2014). High capacity to compete with the other species from this mixture was observed also on festulolium which reached a highest percentage than red clover on variant V4, sown on 12.5 cm and on variant V3, sown on 25 cm (in both experimental years). The increased percentage of participation of grasses on the variants mentioned above was translated by superior DM harvests. Therefore on these variants we registered the highest differences in harvest compared to control variant, unfertilized. Forage chemical analysis, presented in Figure 3 , highlighted a good quality of the studied mixture. CF harvest registered values between 32.24% (V4, sown on 25 cm) and 39.94% (V4, sown on 12.5 cm). The highest CF harvests were registered on the variants sown on 12.5 cm. The treatments with mineral fertilizer had positive effects on CF content. Thus if the control variant reached only 35.55% CF once with applying mineral fertilizers forage content in CF increased until 39.94% on V4 (fertilized with N 100 P 60 K 80 ). The increase of CF percentage could be due to the increase of grasses in mixture structure, which on variant V4, sown on 12.5 cm occupied a highest percentage than the perennial legume (64.68% grasses compared to 35.31% perennial legume). From all grasses sown in this mixture festulolium was the only one which reached to register a highest percentage than red clover on this variant, having 59.70% share in mixture structure. Previous researches highlighted that increased fertilization could lead to grasses increased capacity to compete and also that in some cases this species have the tendency to form monocultures (Picasso et al., 2011) . On this variant perennial legume occupied only 35.31%.
In which concerns CP content we observed that mineral fertilizer increased CP content on all variants compared to control variant, unfertilized. It was noticed also that the distance between rows of 12.5 cm had a significant influence on CP content since almost all variants reached superior CP content on this distance between rows compared to those registered on the variants sown on 25 cm. Therefore the highest CP content was registered on variant V4, fertilized with N 100 P 60 K 80 , sown on 12,5 cm. Balabanli et al. (2010) highlighted too that mineral fertilization with NPK led to an increase of CP content while the lowest CP content were registered on control variants, unfertilized. The highest CP content registered on variant V4 could be explained by the floristic composition of this variant which was formed by a balanced percentage of grasses and legumes, in both experimental years. 
Conclusions
Our results show positive relations between species dynamics and DM harvest and forage quality under the influence of the experimental factors studied (both in the year 2013 and 2014).
Sowing on 12.5 cm combined with fertilization with N 100 P 60 K 80 stimulated grasses capacity to compete with the other species from the studied mixture. Therefore a balanced ratio between perennial grasses and legumes was achieved translated by high DM production and a better forage quality.
The highest DM production (15.25 t/ha DM) was registered on variant V4, fertilized with N 100 P 60 K 80 , sown on 12.5 cm, in the year 2013.
Increasing feeding space through increased distance between rows up to 25 cm led to a different reaction of species on mineral fertilization. Therefore on these technological conditions red clover registered only 26.75% on variant V3, fertilized with N 75 P 60 K 80 (in the year 2013) and 24.54% (in the year 2014, on the same variant).
The decreased of perennial legume percent in mixture structure led to the increase of CF content in detrimental of the CP content (the lowest CP content was registered on this variant).
Our results allow us to recommend the culture of this type of forage mixture since we reached not only a balanced structure among the two experimental years but also high productivity and quality. 
